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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam:  South  River  No.  10A 

State:  Virginia 

County:  Augusta 

Stream:  Mills  Creek 

Date  of  Inspection:  18  July  1978 


BRIEF  ASSESSMENT  OF  DAM 

South  River  Dam  No.  10A  is  an  earth  dam  approximately  715  feet  long 
and  89.5  feet  high,  owned  and  operated  by  the  U.S.  Forest  Service. 
The  dam  was  designed  by  the  U.S.  Soil  Conservation  Service  on  the 
South  River  Sub-Watershed  as  part  of  the  Potomac  River  Watershed 
Project.  The  visual  inspection  and  review  of  engineering  data 
indicate  no  serious  deficiencies  requiring  emergency  attention. 

No  evidence  of  unstable  slope  conditions  or  seepage  through  the 
embankment  was  observed.  However,  a clear  spring  was  noticed  about 
30  feet  beyond  the  toe.  Flow  from  the  spring  was  estimated  to  be 
less  than  one  g.p.m.  at  the  time  of  the  inspection. 

The  spillway  will  pass  75  percent  of  the  Probable  Maximum  Flood 
which  is  consistent  with  the  "significant"  size-"high"  hazard 
classification  of  the  dam.  Stability  analyses  done  for  the  dam 
design  showed  a sufficient  factor  of  safety;  however,  analyses 
performed  on  the  upstream  slope  did  not  indicate  full  drawdown 
conditions . 

It  is  recommended  that  stability  analyses  be  performed  on  the  up- 
stream slope  assuming  full  drawdown.  The  severe  erosion  of  the 
channel  downstream  of  the  emergency  spillway  and  minor  erosion  on 
both  faces  of  the  dam  should  be  repaired  as  part  of  the  annual 
maintenance  program.  It  is  also  recommended  that  riprap  be  placed 
in  the  stilling  basin  to  prevent  further  erosion  in  this  area.  The 
spring  should  be  monitored  regularly  and  especially  during  periods 
of  high  reservoir  levels  to  determine  if  the  rate  of  flow  increases. 
If  the  rate  of  flow  does  increase,  a more  thorough  investigation  and 
possibly  remedial  measures  will  be  necessary. 


MICHAEL  BAKER,  JR.,  INC. 


SUBMITTED: 


James  A.  Walsh 
Chief,  Design  Branch 


Michael  Baker,  III,  P.E. 
Chairman  of  the  Board  and 
Chief  Executive  Officer 


RECOMMENDED:  

Zane  M.  Goodwin 
Chief,  Engineering 


APPROVED:  

Douglas  L.  Haller 
Colonel,  Corps  of  Engineers 
District  Engineer 


Date : 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM:  SOUTH  RIVER  NO.  10A  ID#  VA  01504 


SECTION  1 - PROJECT  INFORMATION 


Authority:  Public  Law  92-367,  8 August  1972, 

authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a national 
program  of  safety  inspections  of  dams  through- 
out the  United  States.  The  Norfolk  District 
has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the 
Commonwealth  of  Virginia. 

Purpose  of  Inspection:  The  purpose  is  to 
conduct  a Phase  I inspection  according  to  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams . The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may 
be  a potential  hazard  to  human  life  or  property. 

1 . 2 Description  of  Project 

1.2.1  Description  of  Dam  and  Appurtenances:  South 
River  Dam  No.  10A  (Mills  Creek  Dam)  is  a 
zoned  earthfill  dam  about  715  feet  long  and 
89.5  feet  high.  It  was  constructed  with  a 
24  feet  wide  crest  at  elevation  1897.5.  Side 
slopes  of  two  and  one-half  horizontal  to  one 
vertical  (2.5:1)  have  been  provided;  however, 
the  upstream  face  of  the  dam  flattens  to  a 
3:1  slope  below  elevation  1862.0  feet. 

Seepage  control  is  provided  by  an  impervious 
core  and  cut-off  trench  which  extends  to 
bedrock  and  is  backfilled  with  clayey  and 
silty  sand.  The  shell  of  the  dam  consists  of 
silty  to  well  graded  gravel.  A rock  toe  has 
been  provided  for  drainage  purposes.  The 
plan-profile,  typical  cross  sections  and 
details  of  the  dam  are  shown  on  Plates  2,  3 
and  4. 

The  principal  spillway  consists  of  a rein- 
forced concrete  riser  with  a 24  inch  concrete 
pipe  as  a discharge  conduit.  The  discharge 
is  presently  controlled  by  a drop-inlet  at 
the  crest  of  the  riser  (elevation  1862.0 
feet) . Since  the  stored  water  was  originally 
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used  as  a water  supply  for  Augusta  County, 
Virginia,  four  hand-operated  slide  gates  were 
also  provided  to  control  discharge.  The 
reservoir  is  no  longer  used  as  a water  supply. 

A plan  and  profile  of  the  principal  spillway 
is  shown  on  Plate  3. 

The  emergency  spillway  is  a vegetated  side- 
channel  spillway  which  is  cut  primarily  in 
bedrock.  It  has  a bottom  width  of  about  100 
feet  and  a crest  at  elevation  1888.5  feet. 

The  left  side  of  the  spillway  is  a rock-cut 
with  a slope  ratio  of  0.5:1.  The  small  3:1 
slope  on  the  right  side  is  cut  primarily  in 
soil . 

1.2.2  Location:  South  River  Dam  No.  10A  is  located 
on  Mills  Creek  about  four  miles  upstream  from 
Sherando,  Virginia.  A Location  Plan  is 
included  in  Appendix  I . 

1.2.3  Size  Classification:  The  dam  is  classified 

as  an  "intermediate"  size  structure  as  defined 
by  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams . The  maximum  height  of 
the  dam  is  89.5  feet,  and  the  reservoir  capacity 
to  the  top  of  the  dam  is  1252  acre-feet. 

1.2.4  Hazard  Classification:  The  dam  is  located  in 
a rural  area  where  failure  may  damage  isolated 
homes.  Therefore,  this  dam  is  considered  in 
the  "significant"  hazard  category  as  defined 
in  Section  2.1.2  of  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams . The  hazard 
classification  used  to  categorize  dams  is  a 
function  of  location  only  and  has  nothing  to 
do  with  its  stability  or  probability  of 
failure . 

1.2.5  Ownership : The  dam  is  owned  by  the  U.S. 

Forest  Service. 

1.2.6  Purpose  of  Dam:  Presently,  this  dam  is  used 
as  a flood  control  structure;  in  past  years, 
it  had  also  been  used  for  water  supply. 

1.2.7  Design  and  Construction  History:  The  existing 
facility  was  constructed  by  the  English 
Construction  Company  under  the  supervision  of 
the  U.S.  Soil  Conservation  Service  (S.C.S.). 
Construction  was  completed  in  1963. 
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Normal  Operational  Procedures:  The  stored 
water  is  no  longer  used  for  water  supply; 
therefore,  no  formal  operating  procedures  are 
followed.  Normal  pool  is  controlled  by  the 
drop-inlet  at  the  crest  of  the  riser  (elevation 
1862.0  feet).  Water  rising  above  the  crest 
of  the  drop-inlet  is  automatically  passed 
downstream.  Excess  flows  are  diverted  through 
the  side-channel  emergency  spillway  having  a 
crest  elevation  of  1888.5  feet.  Water  may 
also  be  discharged  downstream  by  use  of  the 
four  slide  gates. 

1 . 3 Pertinent  Data 

1.3.1  Drainage  Area:  The  dam  controls  a drainage 
area  of  3.7  square  miles. 

1.3.2  Discharge  at  Dam  Site:  Maximum  flood  at  the 
dam  site  is  not  known. 


Principal  Spillway: 

Pool  level  at  emergency 

spillway  crest  84  c.f.s. 

Pool  level  at  top  of  dam 89  c.f.s. 

Emergency  Spillway: 

Pool  level  at  top  of  dam 7251  c.f.s. 


1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on  the 

dam  and  reservoir  are  shown  in  the  following 
table : 


TABLE  1.1  DAM  AND  RESERVOIR  DATA 


Item 

Elevation 
feet  M.S.L. 

Area 

acres 

Reservoir 

Capacity 

Acre-  Watershed 
feet(a)  inches (b) 

Length 

feet 

Top  of  dam 

Maximum  pool. 

1897.5 

31.5 

1235 

6.3 

3115 

design  surcharge 
Emergency  spillway 

1894.2 

30.1 

1130 

5.7 

“ 

crest 

Principal  spillway 

1888.5 

27.7 

970 

4.9 

2851 

crest  (c) 

Streambed  at  center- 

1862.0 

17.4 

370 

1.9 

1795 

line  of  dam 

1808 

- 

- 

- 

- 

(a)  Total  storage  from  bottom  of  reservoir. 

(b)  Based  on  a drainage  area  of  3.7  square  miles. 

(c)  Controls  normal  pool  elevations. 


NAME  OF  DAM:  SOUTH  RIVER  NO.  10A 
7 


k 


SECTION  2 - ENGINEERING  DATA 


2.1  Design:  The  design  data  reviewed  included  the  fol- 
lowing : 

1)  As-built  drawings  including  plans,  elevations 
and  sections  of  the  dam  and  appurtenant 
structures . 

2)  Hydrologic  and  hydraulic  calculations 
including: 

a)  Curve  number  computation. 

b)  Reservoir  storage  capacity. 

c)  Reservoir  discharge  capacity. 

3)  Logs  of  test  borings  and  test  pits. 

4)  Laboratory  soil  test  results  including: 

a)  Standard  and  Modified  Proctor 
test  results. 

b)  Grain  Size  Analyses  and  Atterberg 
Limits . 

c)  Triaxial  Shear  Test  results. 

5)  Geologic  Report  (Geologic  Report  including 

logs  of  test  borings  is  presented  in  Appendix  VI ) . 

6)  Slope  Stability  Analyses  (the  Stability 
Analyses  were  not  of  sufficient  reproducible 
quality  for  inclusion  in  this  report). 

7)  Geotechnical  (Soils)  Report  containing  slope 
stability  (Appendix  VII). 

8)  Work  Plan. 

2.2  Construction:  The  dam  was  constructed  by  the  English 
Construction  Company  and  completed  in  1963 . No  construc- 
tion records  were  available  for  this  inspection  report. 

2.3  Operation:  Presently,  there  are  no  formal  operating 
procedures  for  this  dam.  Since  the  reservoir  is  not 
currently  used  for  water  supply,  the  four  slide  gates 
are  infrequently  operated. 
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Design:  Foundation  conditions  were  determined 

using  the  Geotechnical  (Soils)  and  Geologic 
Reports.  The  Stability  Analyses  and  as-built 
drawings  were  adequate  for  evaluating  the 
structural  stability  of  the  downstream  slope 
of  the  dam.  Full  drawdown  conditions  were 
not  indicated  on  the  stability  analyses 
performed  on  the  upstream  slope.  The  hydro- 
logic  and  hydraulic  data  provided  were 
adequate  for  design  review. 

Construction:  No  construction  records  were 
available;  however,  the  as-built  drawings 
will  indicate  modifications  and  changes  made 
during  construction. 

Operation:  Operation  of  the  slide  gates 
should  be  included  in  the  annual  maintenance 
and  inspection  program. 
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SECTION  3 - VISUAL  INSPECTION 


3 . 1  Findings 

3.1.1  General : The  dam  and  its  appurtenant  struc- 
tures were  found  to  be  in  very  good  overall 
condition  at  the  time  of  the  inspection.  The 
problems  noted  during  the  visual  inspection 
of  the  dam  do  not  require  immediate  remedial 
treatment,  but  the  problems  should  be  corrected 
as  part  of  the  maintenance  program.  Note- 
worthy deficiencies  observed  are  described 
briefly  in  the  following  paragraphs.  The 
complete  visual  inspection  check  list  is 
given  in  Appendix  III. 

3.1.2  Dam:  A clear  spring  was  observed  30  feet 
beyond  the  toe,  about  30  feet  to  the  right  of 
the  left  abutment.  The  flow  from  this  clear 
spring  was  estimated  to  be  less  than  one 
g.p.m.  Unauthorized  vehicular  traffic  on 
both  the  upstream  and  downstream  faces  has 
caused  some  minor  erosion  (see  Photos  7 and  8). 
An  erosion  channel  has  formed  at  the  downstream 
side  of  the  embankment  - left  abutment  contact, 
and  small  trees  were  observed  on  the  downstream 
slope . 

The  channel,  downstream  of  the  emergency 
spillway,  shows  signs  of  severe  erosion 
(see  Photo  3). 

3.1.3  Appurtenant  Structures : The  water  supply 
intake  (currently  not  in  use)  located  at  the 
outlet  of  the  principal  spillway  conduit  has 
some  erosion  beneath  its  downstream  end. 

This  has  caused  the  concrete  slab  on  the  left 
side  to  drop  and  separate  about  eight  inches 
at  a construction  joint  (see  Photo  1). 

The  valve  control  handwheel  on  riser  has 

been  broken.  The  handwheels  for  slide  gates 
2 and  3 were  not  padlocked  to  prevent 
unauthorized  use. 

3.1.4  Reservoir  Area:  No  serious  gully  or  shoreline 
erosion  was  observed. 

3.1.5  Downstream  Channel:  The  rocky  downstream 
channel  showed  no  signs  of  significant  erosion 
except  as  described  in  paragraph  3.1.3.  The 
banks  of  this  channel  are  heavily  overgrown. 
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3.2  Evaluation 


3.2.1  Dam:  None  of  the  above  items,  with  the 
exception  of  the  clear  spring  beyond  the  toe 
is  serious  enough  to  warrant  immediate  repair 
since  they  do  not  threaten  the  integrity  of 
the  dam.  These  repair  items  are  considered 
good  maintenance  and  should  be  accomplished 
as  part  of  an  annual  maintenance  program. 

The  eroded  areas  on  the  upstream  face,  the 
downstream  face,  and  the  emergency  spillway 
channel  should  be  regraded  and  reseeded.  All 
trees  growing  on  the  embankment  should  be 
removed. 

The  exact  source  of  the  clear  spring  can  not 
be  determined  by  visual  inspection  alone;  the 
clear  spring  should  be  monitored  during 
periods  of  high  reservoir  levels  to  determine 
if  the  rate  of  flow  increases.  If  it  is 
determined  that  the  flow  is  originating  from 
the  reservoir,  a more  thorough  investigation 
including  installation  of  piezometers  is 
necessary. 

3.2.2  Appurtenant  Structures : Placing  riprap  in 

the  stilling  basin  to  the  level  of  the  concrete 
toe  should  prevent  any  further  erosion  in  this 
area.  The  location  on  the  upstream  face  of 
the  dam  of  the  handwheels  for  slide  gates  2 
and  3 allow  their  unauthorized  use.  The 
handwheels  should  be  removed  or  securely 
fastened. 

3.2.3  Reservoir  Area:  Does  not  require  further 
investigation . 

3.2.4  Downstream  Channel:  Does  not  require  further 
investigation . 
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SECTION  4 - OPERATIONAL  PROCEDURES 


i 


4.1 


4.2 


4.3 


4.4 
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Procedures ; The  dam  was  originally  used  for  water 
supply  by  Augusta  County,  Virginia.  Presently,  the  dam 
serves  as  a flood  control  structure,  and  no  formal 
operating  procedures  are  required. 

Maintenance  of  Dam:  The  Augusta  County  Service  Authority 
conducts  a yearly  maintenance  program  in  conjunction 
with  an  annual  inspection  by  the  Headwaters  Soil  and 
Water  Conservation  District.  Their  maintenance  respon- 
sibilities include  liming,  fertilizing,  and  mowing  the 
embankment  and  spillways;  seeding  and  mulching  bare 
areas;  painting  the  trash  racks;  and  repairing  gullies 
which  occur  in  the  dam  and  spillway  areas. 

In  addition,  annual  inspections  are  conducted  by  the 
U.S.  Forest  Service. 

Maintenance  of  Operating  Facilities:  The  Augusta 
County  Service  Authority  is  responsible  for  the  mainte- 
nance of  the  trash  racks  and  the  emergency  slide  gate. 

Warning  System:  At  the  present  time,  there  is  no 
warning  system  or  evacuation  plan  in  operation.  It 
is  recommended  that  a formal  emergency  procedure  be 
prepared,  and  prominently  displayed  and  furnished  to 
all  operating  personnel.  This  should  include: 

1)  How  to  operate  the  dam  during  an  emergency. 

2)  Who  to  notify,  including  public  officials, 
in  case  evacuation  from  the  downstream  area 
is  necessary. 

3 ) Procedures  for  evaluating  inflow  during 
periods  of  emergency  operation. 


4.5  Evaluation:  Maintenance  of  the  operating  facilities  is 
adequate.  However,  the  emergency  outlet  should  be 
operated  regularly  (during  the  annual  inspection),  and 
records  should  be  kept  of  this  operation. 
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SECTION  5 - HYDRAULIC/HYDROLOGIC  DATA 


5.1  Design:  The  crest  of  the  drop-inlet  to  the  principal 
spillway  was  established  at  an  elevation  of  1862  which 
would  provide  the  conservation  storage  needed  for 
sediment  deposit  and  water  supply.  The  capacity  (84  c.f.s 
with  reservoir  level  at  crest  of  emergency  spillway)  of 
the  principal  spillway  was  established  by  consideration 

of  a number  of  factors  including: 

1 ) The  capability  of  evacuating  the  flood  storage 
space  within  a reasonable  time  (+  10  days). 

2)  Not  passing  damaging  flows  downstream. 

3)  The  capability  of  the  reservoir  to  store  the 
flood  waters. 

The  crest  elevation  of  1888.5  for  the  emergency  spillway 
was  established  with  consideration  of  the  maximum 
elevation  reached  in  routing  the  principal  spillway 
hydrograph  or  by  the  storage  needed  to  store  the  10  day, 
100  year  rainfall,  whichever  produces  maximum  elevation. 
The  elevation  of  the  top  of  the  dam  at  1897.5  was 
established  by  the  maximum  elevation  reached  in  passing 
the  freeboard  hydrograph. 

5.2  Hydrologic  Records : No  hydrologic  records  are  available 
other  than  the  S.C.S.  calculations  listed  in  paragraph 
2.1. 

5.3  Flood  Experience:  Flood  experience  is  not  available. 

5.4  Flood  Potential:  Design  features  of  the  dam  were 
established  by  routing  various  hydrographs  as  noted  in 
paragraph  5.1. 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data 
are  shown  in  Table  1.1,  paragraph  1.3.3. 

Since  the  reservoir  is  no  longer  used  for  water  supply, 
regulation  of  flow  from  the  reservoir  is  automatic. 

Water  rising  above  the  crest  of  the  drop-inlet  flows 
into  this  inlet  and  through  the  dam  in  the  24  inch 
concrete  conduit.  Water  also  flows  past  the  dam  over 
the  ungated  emergency  spillway  in  the  event  water  in 
the  reservoir  rises  over  the  crest  of  the  spillway. 

Outlet  discharge  capacity,  reservoir  area  and  storage 
capacity  were  obtained  from  reports  and  computations 
furnished  by  the  S.C.S. , which  were  verified  as  part  of 
this  report.  All  other  determinations  were  computed  as 
part  of  this  report. 
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5.6  Overtopping  Potential : The  probable  rise  in  the  reser- 
voir and  other  pertinent  information  on  reservoir 
performance  in  various  hydrographs  are  shown  in  Table  5.1. 

Flood  routings  for  the  P.M.F.,  the  one-half  P.M.F.  and 
the  100  year  flood  were  begun  with  the  reservoir  level 
at  normal  pool . The  inflow  hydrograph  used  by  the 
S.C.S.  to  set  the  emergency  spillway  crest  was  comparable 
to  the  100  year  flood  and  therefore  was  routed  for  use 
in  reservoir  evaluation. 


TABLE  5.1  RESERVOIR  PERFORMANCE 


Item 

Normal 

100  Year 

Hydrographs 

1/2  P.M.F. 

P.M.F. 

Peak  flow,  c.f.s. 

Inflow 

- 

1407 

5540 

11,080 

Outflow 

- 

84 

5109 

10,869 

Peak  elev.,  ft.  M.S.L. 

1862.0 

1888.0 

1895.2 

1898.8 

Emergency  spillway 

Depth  of  flow,  ft.  (a) 

- 

- 

4.1 

5.5 

Avg.  velocity,  f.p.s. 

- 

- 

11.5 

13.3 

Non-overflow  section 

Depth  of  flow,  ft.  (b) 

- 

- 

- 

0.7 

Avg.  velocity,  f.p.s. 

- 

- 

- 

4.7 

Tailwater  elev.,  ft.  M.S.L. 

(a)  Actual  depth  at  control  section  not  including  velocity  head. 

(b)  Duration  of  overtopping  is  2.5  hours. 


5.7  Reservoir  Emptying  Potential:  The  24  inch  reinforced 
concrete  pipe  entering  the  upstream  side  of  the  riser 
at  a low  level  will  permit  withdrawal  of  about  72 
c.f.s.  with  the  reservoir  level  at  the  riser  crest  and 
essentially  dewater  the  reservoir  in  about  three  days. 

5.8  Evaluation:  South  River  Dam  No.  10A  has  an  "intermediate" 
size-"significant"  hazard  classification  which  requires 

it  to  pass  from  one-half  P.M.F.  to  P.M.F.  The  South  River 
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Dam  No.  10A  has  a maximum  discharge  capacity  at  the  top 
of  dam  of  8100  c.f.s.  The  dam  is  able  to  pass  75 
percent  of  the  P.M.F.  without  overtopping.  Therefore, 
according  to  its  classification,  the  spillway  is  consid- 
ered adequate  because  the  dam  should  pass  from  one- 
half  P.M.F.  to  P.M.F. 

It  should  be  indicated  that  conclusions  pertain  to 
present  day  conditions,  and  that  the  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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NAME  OF  DAM: 


10A 


SECTION  6 - DAM  STABILITY 


6.1  Foundation  and  Abutments : According  to  the  Geologic 
Report,  approximately  zero  to  thirty  feet  of  alluvial 
gravel  blankets  the  quartzite  bedrock  at  the  centerline 
of  the  dam.  The  cut-off  trench  provided  for  seepage 
control  has  been  keyed  into  the  quartzite.  Both  abut- 
ments consist  of  interbedded  sandstone  and  siltstone; 
however,  the  base  of  the  left  abutment  is  comprised  of 
quartzite.  The  bedding  planes  strike  parallel  to  the 
trend  of  the  valley  and  dip  slightly  toward  the  north- 
west. 


6.2  Stability  Analysis: 


6.2.1  Visual  Observations:  No  evidence  of  insta- 

bility in  the  embankment  or  cut-slopes  was 
observed.  Seepage  was  not  observed  in  the 
embankment  or  abutments.  However,  a clear 
spring  was  noticed  30  feet  beyond  the  toe, 
about  30  feet  to  the  right  of  the  left  abut- 
ment. The  flow  from  this  clear  spring  was 
estimated  to  be  less  than  one  g.p.m. 


6.2.2  Design  Data:  Slope  stability  was  checked  by 

the  Swedish  Circle  Method  on  a zoned  embank- 
ment section.  Original  analyses  were  performed 
assuming  strength  parameters  of  <j>  = 35°  and 
c = 0 for  the  shell  material.  The  strength 
values  used  for  the  core  (results  of  consoli- 
dated undrained  triaxial  shear  tests)  were 
<t>  = 23°  and  c = 300  p.s.f.  Factors  of  safety 
of  1.5  upstream  and  1.46  downstream  were 
obtained  with  a core  having  2:1  slope  ratios 
and  the  shell  section  on  2.5:1  slopes  with  10 
feet  berms  at  elevation  1854.  Analyses 
performed  on  the  upstream  slope  did  not 
indicate  that  full  drawdown  conditions  were 
assumed. 

A triaxial  shear  test  was  later  performed  on 
a sample  of  the  shell  material.  Shear  values 
obtained  were  0 = 41.5°  and  c = 425  p.s.f. 

Slope  stability  was  then  checked  using  these 
shear  strength  values  for  shell  material. 

The  factor  of  safety  for  the  upstream  slope 
remained  about  the  same;  whereas,  the  safety 
factor  for  the  downstream  slope  increased 
from  1.46  to  1.60. 


6.2.3  Operating  Records:  The  1977  inspection 
report  by  the  U.S.  Forest  Service  indicated 
seepage  on  the  downstream  slope  of  the  dam. 
Seepage  was  not  observed  in  the  embankment, 
however,  during  the  visual  inspection  which 
was  conducted  as  part  of  this  report. 

6.2.4  Post-Construction  Changes:  No  alterations  of 
the  dam  since  it  was  constructed  were  apparent. 

6.2.5  Seismic  Stability:  South  River  Dam  No.  10A 
is  located  in  Seismic  Zone  2,  indicating  that 
there  is  virtually  no  hazard  anticipated  from 
earthquakes  according  to  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams . 

6.3  Evaluation:  The  embankment  section  chosen  for  the 

Stability  Analyses  is  slightly  different  from  as-built 
conditions.  The  as-built  drawings  indicate  a 2.5:1 
over  3:1  upstream  slope  with  no  berm.  This  discrepancy 
should  not  affect  the  stability  of  the  upstream  slope. 
However,  analyses  assuming  full  drawdown  should  be 
performed. 

The  clear  spring  beyond  the  toe  may  be  an  indication  of 
seepage  through  the  foundation.  If  further  observation 
indicates  that  the  clear  flow  from  the  spring  is  origi- 
nating from  the  reservoir;  the  piping  potential  should 
be  assessed,  and  additional  stability  analyses  should 
be  made  using  the  existing  phreatic  surface. 
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SECTION  7 - ASSESSMENT/REMEDIAL  MEASURES 


1 


7.1  Dam  Assessment;  The  spillway  will  pass  75  percent  of 
the  P.M.F.  which  is  consistent  with  the  “intermediate" 
size-"significant"  hazard  classification  of  the  dam. 

Minor  erosion,  caused  by  unauthorized  vehicular  traffic, 
exists  on  both  faces  of  the  dam.  Slope  failures  were 
not  noted;  however,  a clear  spring  was  observed  30  feet 
from  the  toe,  about  30  feet  to  the  right  of  the  left 
abutment.  The  consequences  of  this  clear  spring  depend 
on  the  source  of  the  water  and  the  effect  of  this  clear 
spring  on  embankment  stability. 

The  data  available  were  sufficient  to  evaluate  the 
adequacy  of  design.  As-built  drawings  and  visual 
inspection  of  the  dam  indicated  no  serious  departure 
from  design  plans. 

The  dam  will  not  require  urgent  remedial  treatment. 

7 . 2 Recommended  Remedial  Measures 

7.2.1  Clear  Spring:  Immediately,  the  owner  should 
establish  and  maintain  a regular  observation 
schedule  of  inspecting  the  clear  spring  to 
determine  its  source  and  prevent  a worsening 
condition  from  going  unobserved.  If  as  a 
result  of  the  periodic  inspections,  it  is 
found  that  the  flow  is  originating  from  the 
reservoir;  then  an  in-depth  investigation 
including  installation  of  piezometers  is 
recommended. 

7.2.2  Other  Recommendations : Repair  of  the  eroded 
areas  on  the  upstream  and  downstream  slopes 
of  the  dam,  and  the  channel  downstream  of  the 
emergency  spillway  will  be  necessary.  The 
erosion  channel  at  the  downstream  side  of  the 
embankment  - left  abutment  contact  should  be 
filled  in  and  seeded.  All  small  trees  growing 
on  the  embankment  should  be  removed.  The 
vegetation  covering  the  rock  toe  should  also 
be  removed.  Riprap  should  be  placed  in  the 
stilling  basin  to  the  level  of  the  concrete 
toe  to  prevent  further  erosion  in  this  area. 

The  handwheels  for  slide  gates  2 and  3 should 
be  removed  or  securely  fastened  to  prevent 
their  unauthorized  use.  The  heavy  brush 
growing  on  the  banks  of  the  outlet  channel 
should  be  cleared  periodically.  These  items 
can  be  accomplished  through  the  annual  mainte- 
nance program.  It  is  also  recommended  that 
the  grass  on  the  embankment  and  abutment  be  cut 
before  the  annual  maintenance  inspection.  Sta- 
bility analyses  should  be  performed  on  the 
upstream  slope  assuming  full  drawdown  conditions. 
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Photo 

Photo 

Photo 

Photo 

Photo 

Note : 


1:  Spillway  and  Wing  Wall  of  Outlet  Structure 

2 : View  of  Outlet  Structure  Below  the  Embankment 

3 : Looking  Upstream  Towards  Drop-Off  at  Downstream  End 

of  Emergency  Spillway 

4:  View  of  Outlet  Structure  in  the  Reservoir 

5:  Pit  for  Operational  Valves  at  Base  of  Front  Face  of 

Embankment 

6:  Brush  and  Trees  on  Downstream  Embankment  Near  Inter- 

section With  Right  Abutment 

7 : Ruts  Made  by  Vehicles  on  Bench  Area 

8:  Erosion  From  Vehicles  Traffic  on  Downstream  Face  Near 

the  Left  Abutment 


Photographs  were  taken  18  July  1978. 
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Photo  3.  Looking  Upstream  Towards  Drop  Off  at  Downstream 
End  of  Emergency  Spillway 


4m5«jKm  1 yF  Jf&t 

.WP&LmA 

'mmM 

imwumEJki  wfr&A 

waSSBr^ *•-. 

'£k 

£*.V  m.  ►, 

^stii 

PHOTO  8.  Erosion  From  Vehicle  Traffic  on  Downstream  Face 
Near  the  Left  Abutment 
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CHECK  LIST  - VISUAL  INSPECTION 


Check  List 


Mill  Recorder 


EMBANKMENT 


RIPRAP  FAILURES  No  riprap  failures  were  observed.  Riprap  was 

observed  on  the  upstream  face  at  the  edge  of  the 
water. 
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EMERGENCY  GATE  There  are  four  hand-operated  intake  gates  (one  below  normal  Remove  or  lock  control  wheels. 

pool , one  on  the  riser,  and  two  on  the  upstream  face  of  the 
dam).  Control  wheel  on  riser  was  broken  off,  and  one  of  the 
wheels  in  the  valve  pit  was  unlocked. 
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APPENDIX  IV 


CHECK  LIST  - ENGINEERING  DATA 
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MAINTENANCE  The  Augusta  County  Service  Authority  has  a yearly  maintenance  program  in  conjunction  with  an  annual 
OPERATION  inspection  by  the  Headwaters  Soil  and  Water  Conservation  District.  The  U.S.  Forest  Service  also 
RECORDS  conducts  annual  inspections. 


SOUTH  RIVER  NO.  10A 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  3.7  square  miles 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY)  : 1862.0  (370  acre-feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY)  : 1888.5  (970  acre-feet) 

ELEVATION  MAXIMUM  DESIGN  POOL:  1894.2  ■ 

ELEVATION  TOP  DAM:  

CREST:  Emergency  spillway 


1897.5 


a. 

Elevation 

1888.5 

b. 

Type 

Earth-cut 

c . 

Width 

100  feet 

d. 

Length 

350  feet 

e. 

Location  Spillover  Left 

abutment 

f . 

Number  and 

Type  of  Gates 

None 

OUTLET  WORKS: 


a . 

b. 


Reinforced  concrete  riser  with  drop-inlet  and 
Type  three  lower  level  gates 


c . 

d. 

e. 


Location  Riser  in  reservoir  with  reinforced  concrete  pipe  extending 

to  outfall  channel 

Entrance  inverts  1862.0  (principal  riser  inlet),  1852.0,  1842.0, 

1832.0 

Exit  inverts  1801.0  (invert  of  24  inch  outlet  pipe)  lower  level  gates 
at  elevation  1832.0 


Emergency  draindown  facilities  Manually  operated  gate  on  24  inch 

pipe  on  upstream  side  of  riser  invert 
(invert  1813.0) 

HYDROMETEOROLOGICAL  GAGES: 


None 


a. 

b. 

c. 


Type 


Location 

Records 


MAXIMUM  NON-DAMAGING  DISCHARGE 


Unknown 


NAME  OF  DAM:  SOUTH  RIVER  NO.  10A 
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APPENDIX  V 


ANNUAL  MAINTENANCE  INSPECTION  REPORTS 


THIS  PAGE  IS  BEST  QUALITY  rRACtlCAJa 
/HjW  COPY  FUKSIsaBD  TO  UiDC  


AHHGAL  KAINTSJUiCX  IHOTCTICal  CP  TTXZ  CO &IXT3S>  FLOOD  PBSVSSTlOM  CAMS 

Fo tonac  liver  Vtt«c*h«4 


April  16,  1968 


77,  Lie  cl*  Berth  atver  (HSABTHSTOaS  LAKE): 


Tree*  cad  etueps  a**d  t#  be  renovod  from  f*c*  of  dan,  sad  effort* 
t«  rav*g*tat«  exposed  era**  need  to  b*  continued.  This  will  be  dene  by  the 
Soil  Caaatrvttim  Service. 


Locust  bu*h«»  n**d  Co  b*  cut  from  foe*  of  dan.  E»ia  to  tha 
District's  responsibility.  fro*  .6^  X-~  /vy.^ 

PAH  76.  Morth  River  (gU3K»H_LAg S)t 

Log*,  treat  sad  etuape  ne«d  to  b«  removed  fra*  fee*  of  the  dan. 

This  to  eb*  reepoosibillt y of  tb*  City  of  Staoatoa. 

PAM  27  at  fiber andot 

Hood  to  cat  locust  brush,  work  with  Forest  Service  oa  elimination 
of  path  on  bock  sad  foe*  of  tb*  dan,  uoins  a light  tractor  remove  or  replace 
rubble  fren  outlet  of  primary  spillway.  This  is  the  responsibility  of  tb* 

Foreat  Service. 

DAM  IP- A.  MILLS  Ot 32X>  la  la  good  shop*. 


Inspection*  were  and*  by  David  Walker  (Supervisor  of  Shnaendeafe  Valley  Soil 
A Water  Conservation  District),  Donald  S.  Kyle  (U.  S.  Ferae t Service),  sad 
Ha.  L.  Blair,  Jr.  (Soil  Coaservatioa  Service). 


APFKVEDs 

S.  V.  Are* treag,  Chatman 
Shenandoah  Valley  S4WCD  4/  / 63 

v ' >>/•  •' 

U.  S.  Fareet  Service  ' 

D 13 Tit  SVS UKO  (2  eye)  - 
tan  (2  cy*)  ^ 

SCS  State  Office  - 
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Site  #23  - Robinson  Hollow  - The  vegetative  cover  is  thinning  out  and  the 
locust  should  be  killed  before  they  get  out  of  control.  The  riser  and  pipe 
spillway  are  in  good  shape.  The  trash  rack  is  scheduled  to  be  replaced.  The 
road  in  the  emergency  spillway  should  be  watched  as  the  ruts  are  hard  to  con- 
trol. A mowing  schedule  should  be  followed.  This  site  was  overseeded  with 
Sericea  Lespedeza  this  Spring. 

Site  #26  - Inch  Branch  - The  wooden  trash  rack  is  scheduled  to  be  replaced. 

The  pipe  spillway  and  emergency  spillway  appear  to  be  sound.  The  vegetative 
cover  on  the  dam  and  emergency  spillway  is  in  satisfactory  condition. 

Site  #19  - Waynesboro  Nursery  - This  site  has  good  vegetative  cover  except 
the  cattle  tracks  which  have  become  ruts  should  be  healed  over.  The  pipe 
spillway  and  emergency  spillway  appear  to  be  sound.  Thistle  appear  to  be  a 
problem  on  this  dam  and  since  they  are  dormant  much  of  the  winter  they  permit 
the  soil  when  freezing  and  thawing  to  heave  and  then  erode.  A grass  should  be 
seeded  in  the  thistle  place  after  thistle  have  been  eradicated. 


On  April  13,  1978,  Sites  10A  and  27  of  the  South  River  Watershed  of  the  Potomac 
Watershed  were  inspected  by  Wayne  Hypes,  Folger  Taylor,  and  William  I.ucas,  Jr. 


Site  #10A  - Mills  Creek  - This  is  a multiple  purpose  site  so  arrangements  were 
made  to  meet  with  representatives  from  the  Augusta  County  Service  Authority 
but  they  did  not  show  so  we  continued  on  the  day's  objective.  The  woody  growth 
needs  to  be  cut.  It  does  not  appear  to  have  received  any  attention  last  year. 
The  spillway  pipe  and  riser  appear  to  be  in  good  shape.  The  emergency  spill- 
way is  not  showing  much  erosion  but  the  cover  is  very  sparse.  The  fill  is 
taking  a beating  from  abuse  by  off-the-road  activities  and  the  vegetation  is 
being  destroyed.  The  fill  is  also  being  rutted  by  attempting  to  have  hill 
climbs  when  too  wet.  There  should  be  toe  drains  re-established  to  eliminate 
the  seep  areas  at  the  base  of  the  dam.  The  borrow  areas  need  seeding  atten- 
tion as  well  as  some  supervision  by  civil  authorities  of  recreation  pursuits. 
Th^pareas  are  being  abused. 


Site  #27  - Upper  Sherando  Lake  - David  Frazier,  USFS,  accompanied  the  inspec- 
tion team  on  this  dam.  Much  work  has  been  carried  out  on  this  dam.  The  woody 
growth  has  been  cut  and  destroyed.  The  dam  has  had  1200  lbs.  fertilizer, 

40  lbs.  Ky  31  and  10  lbs.  Sericea  Lespedeza  seed  on  it.  The  structure  appears 
sound.  The  following  suggestions  came  out  of  discussions  with  persons  present 
to  make  for  better  use  of  the  recreational  potential: 


1. 

2. 


The  berm  area  be  covered  with  crushed  stone,  here  and  on  future  dual- 
purpose  structures. 


New  parking  areas  be 
using  flattened  logs 


established  below  dam  with  paths  established 
or  rail  ties  as  steps. 
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DETAILED  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 


GENERAL 


; W.terahad  South  River 


suit  JLir^ ia_ County ^Augug^a V Stc i r ; w.,a,ah.„  South  River 

Sub"‘,mhei1  -y^ek  Fu"d  c'*“  -feVr^TcT  S”e  A«&'r  ralloV'.m.red  m lSi'uc,u''  cl*“  — — — 

Investigated  by  /-(■  iSttltkl-- , Equipment  used  Joy  »kld  “oliated  dlf  H , Date  U/60  - 3/61 

L.  A.  Case  tfrecYtt^tA&iftmkf'Ujckhoe 


SITE  DATA 


„ 3.7  2368 

Drainage  aiea  sue sq  mi., 

NIi 

Ditection  o(  valley  trend  (downstream) _ 

Estimated  volume  ol  compacted  till  required 


.acre*.  Type  of  structure  . 


Earth  fill 


.Mammum  height  of  fill. 

343,500 


Water  supply  and 
Purpose  flood  prevention 


.feet . length  ol  fill . 


STORAGE  ALLOCATION 


Volume  fat  It  I 


Surface  Area  (acresi 


_ Depth  at  Dam  (feet) 

r ) T7- 


Fbod.ate. fir *■'  

f.  . Water  supply 307 17  .4 50  

SURFACE  GEOLOGY  AND  PHYSIOGRAPHY 

Physiogiaphic  description  Blue  Ridge  Province  tocography  Mountalneous  Attltu(je  of  be()s  D,n  1W  Strike- 


Steepness  of  abutmentj  left " percent;  Right  JV  percent  Width  of  floodplain  at  centerline  of  dam ->00 bat 

General  geology  of  site:  The  site  is  located  in  the  George  Washington  National  Forest,  In  an 

area  of  Basal  quartzite  of  Lower  Cambrian  age.  The  valley  section  la  underlain  by 


percent  Width  of  floodplain  at  centerline  of  dam. 


k*rd  dena e quartzites  and  the  abutments  are  underlain  by  interbedded  quartzites,  aand s ton 
and  silts  tones.  The  quartzite  is  very  resistant  to  weathering  and  the  sands  tones  and 
■llta tones  less  resistant.  The  quartzite  la  very  fine  but  has  some  thin  zones  of 


conglSmeratlc  material.  The  sandstones  are  composed  of  very  fine  sand  to  silt.  Almost 
no  assesaory  minerals  are  present  in  these  pure  quartzose  rocks. 
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DETAILED  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 


FEATURE  Centerline  of  dam,  principal  spillway,  emergency  . r .,f.iiiri,rair,l.nf 

(Ctnlirline  ol  Dtm.  Pnncipkl  Spillway.  Emergency  Spillney,  the  Stream  Channel.  Investigations  (or  Drainage  o<  Structure,  Borrow  Area,  Reservoir  beam  etc  i 


DRILLING  PROGRAM 


Number  ot  Samples  Taken 


Equipment  Used 


Number  ot  Holes 
Ciploretion  Sampling 


Undisturbed 


Disturbed 


(state  type) 


Casa  tractor  mounted 

53 

11 

~ backhoe 

Acker  Trailer  drill 

3 

Joy  Skid  Alg 

5 

large 

12* 


Small 


Total 
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*3  samples  were  not  submitted  to 
SUMMARY  OF  FINDINGS  LtncolB 

(include  only  factual  data) 


Centerline 


The  centerline  Is  characterized  by  alluvial  gravel.  The  grave 1 Is  cop posed  of 
jtvartx  and  hard  sandstone  pebbles  to  boulders  with  Interstitial  sand  and  silt.  Tt- 
would  classify  ss  s GX-CW . The  depth  of  fill  varies  froa.Q.to  30+  feet.  The  KndrnrV 


under lying  the  gravel  has  s thin  weathered  zone  generally  1 to  2 feet  thick.  The 
left  abut— at  is  located  In  quartzite  at  the  base  end  lnterbedded  sandstone  and  sllt- 
stone  -£  Wither  up  the  slope.  The  right  abutment  is  located  in  an  area  of  lnterbedded 


sandstone  end  alltstone  covered  by  rubble  of  this  material  with  some  quartzite  boulder* 
rolled  down  from  above.  Both  abutment  areas  are  well  drained.  A e avail  swamped  area 

«xl*ta  et  the  base  of  the  right  abutment  due  to  drainage  off  the  abutment  and  from 

the  flood  plain  above.  The  stream  channel  1*  about  in  equlllbrv  although  It  is 
slightly  Intrtteched  in  piece*.  The  stratigraphy  of  the  slChu  Is  shown  In  tho  cross 
section  on  the  3SA.  The  beds  seem  to  be  striking  psrsllel  to  the  trend  of  the  vsll 
end  dip  slightly  toward  the  north  west. 


Spillway 


The  foundation  along  the  centerline  of  the  principal  spillway  la  firm  .nH  r,<tf. 
adequate.  Test  pit  305  which  Is  located  200  feet  upstream  has  bedrock  at  the  surface 
and  IT-303  at  the  Intersection  of  the  pipe  and  centerline  of  the  dam  has  m-12  e>»e  „f 
allt  and  boulders  which  are  residual  houldara  from  the  underlying  quartzite,  and 
P-301  has  about  6-7  feat  of  grawl  over  quartzite.  The  rock  surface  is  bound  to  be 


V>" 


a»  but  by  leveling  the  high  polnta  amadaquate  bedrock  profile  shauld  he  obUv Wd. 
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DETAILED  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 


FlATURf 


(Centerline  of  Dim  Principal  Sp»HwA|.  tmergerv:*  Spillway,  the  Stieam  Channel.  Investigations  for  Drainage  of  Structure.  Borrow  Area  Reserve*?  Bis  » •: r 

DRILLING  PROGRAM 


Numbu  ol  Simples  linen 


fquipment  Used 


Numbei  ol  Holes 
. fipionlion  Smpling 


Undtslu'beo 
estate  type i 


Disluibed 

ti'ge  Smill 


»mr  T<;  BEST  QuAUm  * 


Total 

Continued  . SUMMARY  OF  FINDINGS 

(include  only  tactual  datai 

The  emergency  Bpillway  is  to  be  located  in  the  left abutment.  The  material  _ 
found  in  the  test  pita  consisted  of  4 to  10  feet  of  silty  sand  over  a capping  sand- 
stone which  was  found  to  be  2 to  4 feet  thick  over  a layer  of  pure  white  silts  tone 
which  was  sampled  (see  203-1)  below  this  siltstone  is  sandstone  down  to  below  the 

level  of  the  control  section.  The  borrow  obtained  from  the  emergency  spillway  will 
be  mainly  a silty  sand  but  about  5000  yards  of  allt  (KL)  should  be  e xpec ted  below 


the  capping  sandstone.  The  rest  of  the  borrow  will  be  rubble  obtained  from  the  sand- 


The  main  borrow  area  is  located  about  a mile  upstream  in  an  area  which  was  once 


a manganaaa  or  iron  mine.  The  material  is  mainly  a silty  gravel  (GM)  with  angular 

quartzite  fragmenta,  but  some  of  the  material  will  classify  as  a gravelly  all t (KL). 

some  as  a silty  sand  (SM) , and  some  as  a sandy  silt  (ML).  The  borrow  area  covers 

an  area  of  approximately  18  acres  and  a minimum  average  thickness  of  10  feet  can  be 

expected.  About  50  percent  of  the  material  from  this  area  will  be  GM-ML  and  50  per- 

c ent  will  be  SM-ML.  It  is  expected  that  more  than  300,000  cubic  yards  will  be 

obtained  from  this  borrow  area.  The  borrow  area  is  composed of  a residual  material 

derived  from  aandatone,  quartzite  and  siltstone.  The  gravel  fragments  ar e angular 

and  are  often  imbedded  In  a s i It. The  borrow  obtained  from  this  area  can  be  uspH  in 

any  part  of  the  fill  including  the  core.  __ 

Additional  borrow  will  be  obtained  from  the  flood  plain  above  the  dam  in  the 

permanent  pool  area.  This  ma  ter  la  1 waa  sampled  and  clasalfles  as  a GM-GW  with  about 
60  percent  greater  than  6 inches.  The  permanent  pool  has  a surface  area  of  17.4 

acres  and  an  average  of  4 feet  may  be  obtained  for  a total  of  about  100,000  yards. 
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DRILLING  PROGRAM 


S ■ *-t>  ti  Taker 

lQuir**nt_yMtd  Humber  ol  Holes  Unfl.itL'btc  DiSlubfO 

n't't  lirpc.  lei ge 


(iploretior  Stupuog 


S”-* 


Total  

Continued 

This  material  can  be  used 

SUMMARY  OF  FINDINGS 

(include  only  factual  datai 

in  the  downstream  section  of  the  dam. 

The  material  excavated 

from  the  emergency  spillway  can  be  used  for  borrow,  of  the 

approximately  30,000  yard 

s to  be  excavated  the  top  6-10  feet  will  be  a very  fine 

silty  sand  (SM) . Below  this  silty  sand  is  a capping  sandstone  2-4  feet  high  which 

may  be  ripped  or  blasted. 

Below  the  capping  sandstone  is  a layer  of  4-6  feet  of 

siltstone  which  is  a ML. 

Below  this  silty  layer  is  thin  to  thick  bedded  sandstone. 

interbedded  with  siltstone.  The  material  excavated  from  the  spillway  can  be  used 


in  the  downstream  section  of  the  dam.  The  small  amount  of  silt  (ML)  that  will  be 
excavated  should  be  mixed  with  the  other_and  better  borrow.  About  5000  cubic  yards 
of  the  silt  may  be  expected.  Sample  203-1  represents  this  fine  silt. 
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stite  Virginia count,  Augusta 


Site  numbei . 


10A 


Site  group  . 


Structure  class 


Watershed  South  River  Sutmatershed 

b 


Investigated 


AlVt'I 


Mills  Creek 


bet 


11/60-3/61 


FOR  IN-SERVICE  USE  ONLY 

INTERPRETATIONS  AND  CONCLUSIONS 


L.  A.  legist 


1.  Foundation  conditions  appear  very  adequate.  The  five  drill  holes  on  the  center- 
line  encountered  either  hard  sandstone  or  extremely  hard  quartzite.  Some  of 

the  sandstone  in  the  abutment  areas  showed  extensive  weathering  but  the  quartzite 
below  was  extremely  hard  and  dense. 

2.  The  rock  excavation  in  the  spillway  will  asiount  to  about  15,000  cubic  yards. 

This  material  is  mainly  an  interbedded  sandstone  and  siltstone  which  may  be 
able  to  be  ripped  but  tentatively  it  will  be  listed  as  rock  excavation. 

3.  The  principal  spillway  should  be  located  in  the  vicinity  of  5+20  on  the  centerline. 
Good  firm  bedrock  is  present  at  about  stream  level.  The  bedrock  surface  will  be 
uneven  but  leveling  the  high  spots  shouldn't  offer  too  much  difficulty. 

The  flood  plain  is  made  up  of  a silty  to  well  graded  gravel  so  an  impermeable 
core  will  be  necessary.  The  material  from  the  large  upstream  borrow  area  will 
make  an  impermeable  core.  The  core  should  be  brought  up  to  the  top  of  the 
permanent  pool.  Care  should  be  taken  in  cutting  the  core  trench  in  the  abut- 
ments. Weathered  sandstone  and  siltstone  will  be  encountered  so  a deep  enough 
cut  off  should  be  made.  The  quartzite  in  the  foundation  should  be  quite  water 
tight  as  no  large  fracture  or  joints  were  encountered  during  drilling.  The 
core  trench  should  be  keyed  into  the  quartzite  but  because  of  the  hardness 
only  a shallow  keyway  will  be  possible^  probably  a foot  or  two  will  be  sufficient. 

It  is  suggested  that  no  toe  drain  be  installed  but  instead  a blanket  drain,  of 
the  flood  plain  material  be  used  instead.  The  material  is  a GM-GW  with  about 
50  percent  of  the  material  greater  than  6 inch. 

6.  Some  seepage  or  side  hill  drainage  should  be  expected  on  top  of  the  quartzite. 

7.  Sufficient  borrow  is  not  available  at  the  site  so  a borrow  area  was  located 
about  one  mile  upstream.  It  is  suggested  that  a large  percentage  of  the 
borrow  be  obtained  from  this  area.  The  material  is  a silty  sand  (SM)  to  silty 
gravel  (GM)  with  a possibility  of  some  sandy  and  gravelly  silt  (KL) . Almost 
any  of  this  material  can  be  used  in  any  part  of  the  dam  as  core  material  or 
cotaaon  fill.  The  laboratory  will  probably  offer  the  best  suggestions  as  to 
borrow  uses. 


8. 


A large  quantity  of  borrow  is  available  from  the  permanent  pool  area  but 
lmplacement  of  this  material  should  be  limited  to  the  downstream  section 
because  of  its  high  permeability. 


Continued 
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County 
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Subutttfihtd 


SiU  ftumbot . 


Situ  group . 


Sbuctux  dm 


Inmitiguttd  by 
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INTERPRETATIONS  AND  CONCLUSIONS 


Continued 


9.  Care  should  be  taken  in  the  emergency  spillway  because  of  the  potential  erodi- 
bility  of  the  siltstone.  Proper  care  should  be  made  for  proper  vegetative 
measures. 


10. 


This  dam  is  to  be  a water  supply  structure  so  more  than  ordinary  precautions 
should  be  undertaken  to  implace  an  impermeable  core.  Consultant  Engineers 
employed  by  the  County  of  Augusta  feel  the  foundation  will  not  leak,  therefore, 
if  an  impermeable  core  is  put  in  place  the  atructure  should  hold  water.  The  1 
three  holes  drilled  in  the  permanent  pool  area  show  a good  impermeable  bedrock 
underlying  the  pool  area. 
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GEOTECHNICAL  REPORT 
(CONTAINING  SLOPE  STABILITY) 


0mC5  KEHCRAMIXH  — UKI2JED  STATES  GOVERNMENT 

, HRY  2 9 '961 


r> 


I. 

W.  A.  Allabend,  Btate  Conservation  Engineer,  DATE:  Hay  26,  1961 
DCS,  Ricbaond,  Virginia 


/ 

ERCH  : Boy  S.  Decker,  Bond,  Boil  Mechanic*  laboratory, 

BCS,  Lincoln,  Rehraska 

BUBJECTt  Virginia  VP-2,  Booth  Hirer  Hilla  Creek,  Bite  Ho.  1QA 


ATOAcacgns 

1.  Form  DCS  354,  Soil  Mechanic*  Laboratory  Beta,  3 sheets. 

2.  Fora  8C8  355,  Triaxlal  Shear  That  Beta,  8 sheets. 

3.  Form  BCS  35 2,  Compaction  and  Penetration  Resistance  Report*: 

Modified,  9 sheets. 

Standard,  9 sheets. 

4.  Fora  BCS  357,  Summary  - Slope  Stability  Analysis,  1 sheet. 

5.  Fora  DCS  372,  fiabankaent  Placement  Reccraendatlon,  1 sheet. 

6.  Geological  Pinna  end  Profiles. 


FCCHDATIOS: 
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PROS  COPY  FURNISHED  10  DDC  — - 


Foundation  materials  are  described  as  very  oampact  alluvial  silty  sands  vlth  holders 
A field  gradation  test  on  a typical  sample  showed  50  percent  larger  than  6"  with 
only  15  percent  passing  the  number  4 sieve. 

The  alluvial  valley  jester  1 el  is  underlain  by  a hard,  dense  quartzite  at  depths 
ranging  frcn  a few  feat  to  about  30  feet. 


The  abutments  are  underlain  by  lnterhedded  quartzite,  sandstone  and  siltstone. 
Excess!  e weathering  vas  noted  in  sens  of  the  sandstone. 


BgjjjDgggT: 

A.  Classification  1 Borrow  samples  submitted  from  the  emergency  spillway  are 
classed  as  a moderately  plastic  sandy  CL  and  a high  plasticity  silty  CL. 

Seven  samples  vara  submitted  frcn  the  borrow  area  loacted  1 mile  upstream. 
These  materials  are  classed  as  CL  and  ML  materials  with  liquid  limits  greater 
than  40,  moderately  plastic  80s  and  1 sample  of  GC. 

B.  Compacted  Density:  Both  Standard  Proctor  and  Modified  AASSO  compaction  tests 
vpre  made  00  tbs  samples  submitted.  Bader  Standard  compaction,  the  density 
of  the  minus  4 sis*  fraction  ranged  from  shout  101  p.c.f.  to  104  p.c.f.  00 
the  CL  and  ML  material,  and  frcn  110  p.c.f.  to  11 6 p.c.f.  on  the  BC  and  0C 
materials.  The  tale  like  material  from  the  weathered  siltstone  zone  in 
emergency  spillway  is  very  fine  textured  and  had  a density  of  95  p.  c.f . under 
Standard  compaction. 

Modi  ft  ad  compaction  ra  suited  in  dannitias  of  from  9 p.c.f.  to  15  p.c.f.  mbr»t- 
than  the  corresponding  standard  density.  With  the  exception  of  the  weathered 
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alltntone,  the  don* It lea  under  modified  compaction  ware  as  follovn:  The  CLe 
ranged  frcm  112.5  p.c.f.  to  116  p.o.f.  end  6C  and  OC  ranged  frea  120.5  p.c.f.  , 
to  123.0  p.c.f.  . . 

. Permeability:  Contacted  permeability  teats  vwpemade  on  three  Becrjues  free 
the  .»p6treea  borrow  area  to  determine  the  range  in  permeability  that  might 
be  expected  In  these  materials.  The  tests  vere  mode  at  90  percent  of  modified 
density  corrected  far  the  amount  of  gravel  in  the  laboratory  anaple.  The 
permeability  teste  were  made  on  the  slxe'  fraction  smaller  than  1 inch  and  the 
0 ample o vere  regraded,  where  necessary  to  maintain  the  some  minus  # 4 to  plus 

l 4 ratio  as  the  original'  sample. 

\ * 

Permeability  rates  of  0.004  ft. /day,  0.l6  ft. /day  and  0.017  feet  per  day  were 
obtained  on  an  ML,  an  SC  and  the  OC,  respectively.  The  difference  In  permea- 
bility between  the  8C  and  the  GC  will  probably  not  be  as  groat  in  the  compacted 
fill  as  occurred  In  the  laboratory  peraeameters . 

. Shear  Strength:  Trlazlal  shear  tests  were  made  on  6 of  the  samples  submitted. 
The  tests  are  aunaarlzed  as  follows: 


All  of  the  tests  except  6172176  were  made  on  the  minus  $ k size  material  and 
the  samples  were  soaked  to  saturation.  The  test  on  Sample  5172176  was  made 
on  the  material  finer  than  1"  and  the  shear  specimens  were  molded  at  satura- 
tion. 

The  shear  strength  of  all  materials  tested  is  quite  similar  with  the  angle 
of  internal  friction  between  21*  and  26*  and  cohesion  between  150  p.a.f.  and 
500  p.c.f • The  samples  that  were  soaked  to  saturation  swelled  sctasvbat  dur- 
ing saturation  and  consequently  vere  tested  at  densities  lees  than.  90  percent 
of  modified  density. 

SLOPS  BTABTLOT: 

A modified  Swedish  circle  stability  analysis  was  made.  The  analysis  was  made  on 
the  embankment  section  only  considering  a cooed  embankment  with  a center  section 
of  material  like  the  samples  submitted  end  rock  shells  of  material  fren  the  flood 
plain. 

The  center  section  and  the  shell  section  vere  proportioned  on  the  basis  that  shell 
section  would  aaount  to  shout  l/V  at  the  total  embankment  since  the  quantity  of 
this  material  available  is  estimated  to  be  about  100,000  cubic  yards. 
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A strength  value  of  0 «>  35*  and  c «•  0 vas  used  for  shell  material  and  it  va6  con- 
si  ^cveo.  as  free  draining.  A sample  of  this  material  is  being  submitted  and  a 
'fhenr  teot  will  be  made  to  determine  the  strength.  The  results  of  this  test  and 
an;:  changes  recommended  baaed  on  it  will  be  reported  when  the  tost  le  complete . 

The  strength  values  used  for  the  center  section  were  0 - 23*  and  c - 3 00  p.a.f. 
These  valueo  are  a little  higher  than  the  veokast  material  tested.  The  test 
densities  were  less  than  9C$  of  modified  on  all  of  the  sample*  that  were  soaked 
to  saturation  and  it  vac  Judged  that  if  the  materials  are  placed  in  the  fill  at 
a miniums,  of  90  percent  of  modified  density  the  values  used  in  the  analysis  are 
realistic. 

Factors  of  safety  of  1.5  upetreaa  and  1.1*6  downstream  were  obtained  with  the 
center  section  on  a 2 l/2:l  slopes  and  th*  shell  section  on  2 l/2:l  slopes  with 
10  foot  berms  at  elevation  18 54. 

Three  to  one  elopes  could,  be  used  below  elevation  1854  as  an  alternative  to  the 
10  foot  berm*  with  2 l/2:l  slopes  below  the  bens. 


Prepared  by: 


lorn  lp Dunnigan"" 
Reviewed  and  Approved  by: 
fcoiond  B.  Phillips 


Attachments 


cc: 


V.  A.  Allaband  (3) 

E.  M.  Kaut»,  Dpper  Darby,  Pennsylvania 
0.  W.  Orubb,  Upper  Darby,  Pennsylvania 


TOlSPAQ® 

FRO*  CAP.* 





VII-3 


JU„ 


1 3 1961 


OFFICE  '-'IMCRANDUM 


THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 
ERuii  COPY  FURNISHED  TO  DBC 

UNITE)  STATES  GOVERNMENT 


" - 


TO  : W.  A.  A lift  band,  State  Conservation  Engineer,  DATE:  July  11,  1961 
SCS,  Richmond,  Virginia 

FROM  : Rey  S.  Decker,  Head,  Soil  Mechanics  laboratory, 

SCS,  Lincoln,  Nebraska 

SUBJECT:  Virginia  FP-2,  South  River  Mills  Creek  Site  No.  10A 
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ATTACHMENTS 


Form  SCS- 354, 
Form  SCS- 35 3# 
Form  SCS- 35 5, 
Form  SCS- 35 2, 
Form  SCS- 35 7, 


Soil  Mechanics  laboratory  Data,  1 sheet. 

Grain  Size  Distribution  Graph,  1 sheet. 

Triaxial  Shear  Test  Data,  1 sheet. 

Compaction  and  Penetration  Resistance  Report,  2 sheets. 
Summary,  81ope  Stability  AnalyBeB,  1 sheet. 


A shear  test  vas  made  on  the  gravelly  material  submitted  from  the  flood  plain.  Hie 
test  was  made  on  material  finer  than  1"  and  regraded  as  shown  on  the  attached  Grain 
Size  Distribution  Graph.  Hie  samples  were  molded  to  955^  of  the  density  obtained  on 
the  regraded  material  fine'rthan  1"  under  modified  compactlve  effort.  The  compaction 
test  vas  made  in  a 6"  diameter  mold.  The  test  density  is  about  equivalent  to  90j6  of 
modified  density  when  the  compaction  test  is  made  on  the  minus  No.  4 size  fraction 
and  corrected  for  the  amount  of  coarse  material  contained  in  the  shear  specimens. 

The  shear  teGt  specimens  were  molded  at  saturation.  Shear  values  obtained  were, 

^ = 41.5°,  c = 42?  p.c.f.  at  a test  density  of  about  125  p.c.f. 

Slope  stability  was  checked  using  the  density  and  shear  strength  obtained  on  the  sec- 
pies  submitted  from  the  flood  plain  for  the  shell  material-  The  factor  of  safety 
for  the  upstream  slope  was  about  the  same  as  reported  previously.  The  factor  of  sa 
ety  for  a 2 l/2:l  downstream  Blope  with  a 10'  berm  at  Elev.  1(^4  increased  from  1.4t. 
to  l-6o.  A factor  of  safety  of  1.44  was  obtained  without  the  berm. 

We  call  your  attention  to  an  error  in  the  fifth  paragraph  under  slope  stability  in 
the  original  report.  This  should  read  with  the  center  section  on  2:1  slopes  instead 
of  2 l/2 :1  slopes. 
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